Morphine sulphate 2 to 4 mg was given by epidural injection for analgesia in eleven patients whose pain was ischaemic, traumatic or post-operative. Excellent analgesia was obtained in ten of the eleven patients without significant side effects. This technique appears to offer relief in post-operative and other types of severe pain and has been continued for up to five days.
had failed to suppress the pain. Morphine sulphate 0.5 to 1.0 mg intrathecally was effective in all eight patients for periods ranging from 6 to 24 hours, without other sensory changes or side effects.
As repeated thecal puncture or intrathecal catheterization, in the writer's opinion, carry an unacceptable risk of headache or infection, t>his technique is not suitable for maintaining prolonged analgesia. It was therefore decided to test the effect of extraduraUy administered morphine sulphate in various painful states, either as a "single shot" or by repeated administration through an indwelling catheter .
METHODS
Morphine sulphate 2 to 4 mg by epidural injection in 5 to 12 ml normal saline was used for analgesia in 11 patients. Two patients had pain from ischaemic legs, two from trauma and seven had postoperative pain. Their particulars are summarized in Table 1 . The epidural injections were made through catheters inserted as close as possible to ~he spinal levels at which the pain originated. When this was above T 10 a lateral approach was used. Below this level the catheters were inserted by mid-line puncture. A 0.22 micron bacterial filter was attached to the catheters when they were left in situ.
CASE REPORTS
Patient 1:
A 68-year-old male, diabetic with severe, extensive peripheral vascular disease. He had a history of myocardial infarction six years previously and a mild stroke one year previously from which he had made a good recovery. Both his legs had been amputated below the knee but his right stump was becoming increasingly ischaemic. After re-exploration of the femoral artery the stump deteriorated further with intense, continuous pain which was not relieved adequately by either intermittent intramuscular pe~hidine or by pethidine infusion. Epidural bupivacaine by catheter inserted at L 2-3 relieved the pain completely and was continued for five days in an attempt to save as much of the stump as possible. At that time the patient required second hourly drug administration. Immediately before final withdrawal of the catheter, 2 mg morphine in 5 ml normal saline was injected. Pain was relieved completely for 33 hours. After this a pethidine infusion was recommenced but even at 25 mg per hour, which made the patient drowsy and dizzy, it failed to relieve the pain. A further 2 mg morphine in 5 ml gave 18 hours' pain relief after which the patient underwent above knee amputation.
Some 10 days later the patient developed severe pain in the other (left) stump. As only short periods of relief were obtained from intramuscular pethidine, an epidural catheter was again inserted in the L 3-4 interspace. Good pain relief was obtained within 10 minutes of administration of 3 mg morphine sulphate in 8 ml saline, eight hourly.
The following day, the patient still had good analgesia, but occasional sharp pain from the right stump was experienced. The dose was increased to 4 mg which gave good relief.
A 28-year-old female, suffering from dystrophia myotonica was scheduled for tubal ligation and excision of a vertical hypogastric caesarean section scar. The operation was performed uneventfully under epidural anaesthesia with lignocaine through a catheter introduced in the L 2-3 interspace. The patient was given 2 mg morphine in 5 ml saline at the end of the operation. She was out of bed six hours after the operation and did not require further analgesics for 20 hours.
A 25-year-old female, had twins delivered by caesarean section under epidural anaesthesia with bupivacaine by catheter inserted during labour at L 3-4. After closure of the wound morphine 2 mg in 5 ml saline was injected before withdrawal of the catheter. Analgesia was good and lasted 10 hours.
Patient 4:
A fit, 81-year-old female underwent cholecystectomy through a sub-costal incision. Epidural anaesthesia through a catheter inserted at T 9-lO interspace was supplemented by light endotracheal general anaesthesia. Morphine 2 mg in 5 ml saline gave good postoperative analgesia for 18 hours. This patient suffered some nausea in the first three hours postoperatively.
Patient 5:
A 40-year-old female, suffering from the after-effects of poliomyelitis 18 years previously. Her body weight was 21 kg and she was paralyzed in the trunk, both legs and shoulders, with some residual power in the elbows, hands and neck. Facial power was intact and her vital capacity was 0.45 L with severe thoracolumbar kyphoscoliosis. She normally spent nights in a tank respirator. She underwent right pyelolithotomy under epidural anaesthesia by means of a catheter inserted at the T 12-L 1 interspace, supplemented by light endotracheal anaesthesia. Operative analgesia and relaxation was provided by lignocaine. At ~he end of the operation morphine sulphate 2 mg was injected in 5 ml saline, through the epidural catheter. At this time her blood pressure fell from 140/90 mm Hg to lOO/60 but recovered to 120/80 rapidly when the rate of intravenous infusion was increased. Morphine 2 mg in 5 ml was administered six hourly for two days and then on three further occasions on the third and fourth postoperative day. The patient was febrile for three days after the operation Anacs/l1esia alld IIl/ellSi)'e Care. VoT. VII, No. 4, November, 1979 and spent most of her time in the tank respirator. On the second and third days she was disoriented and rather resentful of her attendants. On the fourth day her fever abated, she became oriented and spent the day without respirator assistance. After a final dose of morphine the catheter was withdrawn and she required no further analgesics.
Patient 6:
A 71-year-old male with inoperable carcinoma of the ampulla of Vater. A choledochojejunostomy was performed but this broke down and he underwent exploratory laparotomy through a horizontal subcostal incision. Postoperatively the patient received pethidine 15 mg hourly by infusion. The following day he was confused and disoriented and unable to cough well or co-operate with the physiotherapist. The epidural catheter was inserted at T 9-10 and morphine 2 mg in 5 ml saline was given six hourly. His pain was relieved within 15 minutes after which his coughing became vigorous and his ability to co-operate with the physiotherapist improved.
Patient 7:
A female aged 34 underwent operation for removal of a phaeochromocytoma. Postoperatively onset of analgesia was within five minutes of injection of 2 mg morphine in 5 ml saline through a catheter at T 11-12. Analgesia maintained for four days, with eight-hourly injections.
Patient 8:
A male aged 68, had an extensive vertical paramedian incision for resection and graft of an abdominal aortic aneurysm. Analgesia was maintained with morphine sulphate 3 mg in 8 ml saline through a catheter inserted at T 11-12, at eight-hourly intervals for three days.
Patient 9:
A male aged 62 was involved in a motor vehicle accident. He received fractures of the second to seventh ribs on the right, fractured pelvis and pulmonary contusions. The pain from the rib fractures was severe enough to interfere with deep breathing and coughing but it was the pelvic pain which caused the patient most distress. In an attempt to control the pain from both sites, morphine 4 mg in 12 ml was used through a catheter at T 10-11. Pain relief, within 10 minutes, was complete at rest and the patient was able to cough effectively and move in bed unaided. Analgesia was maintained by six-hourly injections for two days. On the third day the patient returned to the ward from the Intensive Care Unit and the catheter was removed. Oral analgesics were sufficient for control of the patient's pain after the third day.
Patient 10:
A female aged 58 was involved in a motor vehicle accident, in which she was knocked unconscious. She had a large depressed fracture of the parietal and temporal bones. Her zygoma and second to eighth ribs on the left were fractured as well and there was a large flail segment of the chest wall moving paradoxically. There was a 30-40% pneumothorax on the left and both lungs were contused. Although there were no localizing neurological signs she was disoriented and restless. The epidural catheter was inserted at T 5-6 and analgesia was effectively maintained by six-hourly injections of morphine 2 mg in 5 ml saline. After 48 hours the catheter was accidentally removed during dressing of her intercostal drain. As she was able to breathe deeply and move freely in bed, it was not replaced. Contrary to our initial expectation, she did not require tracheal intubation.
A 51-year-old male with peripheral vascular disease who had severe constant rest pain in the left leg and incipient gangrene of the foot. Femoropopliteal graft failed to improve the blood supply to the leg. Epidural morphine 3 mg in 8 ml saline by catheter at L 3-4 only partially relieved the pain and left the patient with an "electric" sensation in the leg which he found severely distressing. The patient's leg was amputated 48 hours later.
DISCUSSION
Intrathecal morphine has given consistent relief of pain in patients suffering from malignant disease of the pelvis for six hours or more (Wang et al. 1979) . Where prolonged analgesia is required epidural catheters offer obvious advantages over intrathecal injection. This preliminary communication is made because 10 of 11 patients suffering severe pain of postoperative, traumatic or ischaemic origin obtained excellent pain relief from doses of epidural morphine which had no detectable systemic effects. The one failure was at least in part due to paraesthesiae of an unpleasant nature as wen as pain.
The dose of morphine used in this preliminary trial was chosen arbitrarily, as was the volume of administration. In that the doses used gave good pain relief without undesirable side effects, they seem appropriate, but we have as yet no knowledge of the minimum effective doses. When single doses were given the minimum duration of action was 10 hours before other analgesia was given. The maximum effective duration was 33 hours. Although onset of analgesia was rapid (less than 20 minutes), it was thought desirable to order injections at set times, since "as required" orders tend to be disregarded occasionally at night, and at present all administrations of epidural morphine are made by medical staff. So when continuous analgesia was to be maintained, six-hourly injections were used initially, but when the time interval was extended to eight hours the results were no worse. No hypotension, respiratory depression or sedation was noted in these patients. Touch and temperature sensation was preserved.
It appears therefore that epidural administration of morphine offers safe and effective analgesia and may be superior in effectiveness and lack of side effects to narcotic infusions. Although the effectiveness of this technique is well demonstrated, a great deal of work must now be done to find the optimal technique, drug, and dosage scheme. It also remains to determine the maximal safe duration and to compare this method by objective measurements with other better documented analgesic techniques and to confirm or disprove the initial impression of lack of side effects. If epidural morphine acts in a manner analogous to systemic narcotics it is also likely that its effectiveness in controlling acute somatic pain may be a limiting factor in its usefulness.
ADDENDUM
Since submission of this report for publication the technique has been used in more that fifty patients in our department. Indications have included inoperable carcinoma of the stomach and the pancreas, acute or chronic pancreatitis and one patient with post-herpetic neuragia. No further failures have been encountered. In some post-operative patients, however we have found 3 mg more effective than 2 mg and have therefore adopted the former as our minimum dose. Clinically detectable respiratory depression or hypotension has not been encountered. The patients do not appear to be sedated or euphoric. In two patients transient urinary retention was noted.
